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NUMMARY 


The  pTxrpose  of  this  study  is  to  develop  the  structure  of  a  data 
hank  system  which  will  facilitate  the  acquisition  and  computation  of 
personnel  coats  needed  for  cost /effectiveness  predictions.  The  Navy's 
need  for  adequate  personnel  cost  information,  especially  during  the 
development  of  new  systems,  was  investigated.  Data  bank  systems  and 
cost  models  were  examined.  None,  however,  could  provide  predictive, 
system  oriented  personnel  costs  upon  which  to  base  function  allocation 
decisions.  The  concept  of  using  a  computerized  system  for  cost  ac¬ 
quisition  and  computation  was  evaluated  and  found  feasible.  Conse¬ 
quently,  the  structure,  contents,  and  formulae  to  be  used  in  such  a 
da^a  bank  system  were  derived  and  are  formally  proposed  within  this 
report.  The  tasks  required  to  develop  the  system  are  delineated. 


On  the  basis  of  this  research,  it  is  recommended  that  the 
personnel  cost  data  bank  system  proposed  herein  be  fully  developed 
soon  as  possible.  Solutions  to  the  problems  of  establishing, 

!!  ^....Ining,  and  using  the  system  for  system  development  cycle  support 
''■'i  rild  be  sought  during  the  time  the  cost  data  system  is  being  developed, 
tern  should  be  implemented,  maintained,  and  used  as  soon  as  possi- 
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1.  INTRODUCTION 


A.  Turposo 


This  stuiiy  ir-  par*  cf  a  cof.titiuing  effort  to  develop  a  useable 
cost/effecti voness  methodology  for  man/fflachine  function  allocation. 

The  specific  purpose  is  tc  develop  the  structure  of  a  data  bank  system 
which  will  faeilitntc  tl.e  acquic-iticn  and  computation  of  the  personnel 
costs  used  in  cost/cffcctiveness  predictions.  The  research  being  re¬ 
ported  Was  conducted  ander  Task  Objective  PF'  OIAOPOBOI  ,  Cost/C-ystem 
Effectiveness . 


B.  .'Icopc  of  Report 


This  report  p.esents  evidence  of  the  feasibility  of  establishing, 
maintaining,  and  usiiig  a  systematic  method  of  acquiring  and  computing 
predictive  personnel  costs.  The  conceptual  phase  in  the  development 
of  a  computerized  personnel  cost  data  bank  and  computational  system  is 
presented.  Included  are  the  types  of  formulae,  data,  arid  programs 
required;  the  prcbublo  users  and  uses;  the  tasks  associated  wit)) 
establishing,  maintaining,  and  using  the  system;  and  some  cf  the  ad¬ 
ministrative  and  cost  considerations  associated  wit)i  the  proposed 
system. 


C.  PacKgrrund 


Th.'-ee  previous  end  products  have  been  published  in  conjunction 
wilii  tills  project:  a  bi  tiiograp.''.y  cf  cos*'-,  cffccti  ver.eos  ,  and  raan/ 
machine  function  allocation  studies  ,  a  study  of  tiie  feasibility 

of  deriving  a  cost/effectiveness  formula  for  m.an/machine  function 
allocation  (l^),  and  a  progress  report  defining  the  problems  of  ob¬ 
taining  quantitative  indexes  of  personnel  perfomunce  effectiveness  (  10). 

During  tlie  cost/ef fecti venoss  researcii,  it  )ias  became  apparent  that 
the  present  methods  of  acquisition  and  computation  of  Muvy  personnel 
costs  ere  inadequate  to  provide  suitable  predict; cc,  system-oriented 
personnel  costs  to  meet  present  Navy  neoJC'. 
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D.  Source  of  the  Data 


The  information  in  this  report  is  baaed  on  interviews  with  cogni¬ 
sant  personnel  in  the  Bureau  of  Naval  Personnel  and  at  the  U.  S.  NavaQ 
Personnel  Fesearch  Activity,  San  Diego,  data  processing  literature,  and 
previous  personnel  costing  research. 


II.  T)IL 


A.  The  Need  for  Personnel  Costs 


Personnel  costs  arc  nccacd  for  iriany  of  the  cost/ef fecti veness 
analyses  conducted  in  the  Department  of  Defense  and  in  tlie  Navy.  In 
order  to  be  of  value  these  costs  must  be  valid,  reliable,  comparable, 
and  accurately  camputcu.  Valid  costs  include  all/only  pertinent 
elements,  reflect  tiic  real  situation,  and  are  appropriate  to  the 
situation.  Pcliabl''  costs  consistently  include  the  saite  previously 
identified  elements.  Cumpurable  costs  allow  the  campsrison  of  al¬ 
ternatives  and  include  items  oi'  similar  function  in  the  total  cost 
of  each  alternative.  Accurately  computed  costs  include  those  com- 
piuted  and  modified  by  the  correct  evaluation  of  a  mathematical 
formula. 

Cost/effectiveness  analyses  of  Navy  military  operations  require 
personnel  costs  tc  use  in  detennining  the  cost  of  implementing  a  new 
system,  tc  decide  wtich  of  several  systems  is  to  be  purchased  for 
Navy  use,  aj.d  to  provide  a  basis  for  research  and  development  of 
new  weapon  systems.  Lventually,  engineers  and  personnel  researchers 
,r.ay  use  personnel  costs  tc  moke  msn/niachine  fujiction  allocation  de¬ 
cisions  on  t'ne  basis  of  cost/effectiveness .  Personnel  researchers 
developing  manning  and  training  requirements  for  systems  not  yet  in 
the  fleet  need  personnel  costs  for  use  in  cost/effectiveness  trade¬ 
offs  between  alternative  manning  options  and  training  recommendations . 

In  future  years  the  number  of  requests  for  Naval  personiu  1  costs 
will  increase  as  resource  constraints  become  more  apparent.  .Most  of 
these  requests  will  originate  with  system  developers  who  are  already 
aware  of  the  value  of  cost/effectiveness  analysis  and  of  the  high 
costs  resulting  from,  man's  presence  in  a  system  or  aboard  a  ship. 

In  most  cases  the  time  period  during  which  the  needed  cost  data 
remains  valid  is  limited.  This  is  particularly  true  when  such  data 
are  to  be  used  as  a  partial  basis  for  operational  or  system  design 
decisions.  Therefore,  any  system  designed  to  meet  personnel  cost 
needs  must  be  readily  available  and  must  supply  data  quickly  upon 
request . 


B,  The  Preaent  Methods  of  Peraonnel 
Cost  Acquisition  and  Computation 


At  the  present  time  personnel  cost  systems  ewe  of  limited  usability 
in  that  they  do  not  allow  the  users  of  personnel  costs  to  acquire 
current  cost  values  conveniently.  However,  selected  personnel  costs 
have  been  computed  and  published  by  Clary  (10^,  11 ,  1^)  •  and 

Arzigian  (2,  .  These  data  were  originally  Intended  for  use  in 

computing  personnel  replacement  costs.  Once  published,  however,  such 
data  quickly  lose  their  validity  and  are  therefore  not  applicable  to 
many  situations  in  which  predictive  personnel  costs  are  needed. 

In  order  to  obtain  a  personnel  cost  veLLue  the  investigator  must 
learn  which  elements  are  needed  for  the  computation,  where  to  find 
the  values  of  these  elements ,  and  how  to  combine  the  elements  into  a 
meaningful  personnel  cost.  Several  reports  are  available  which  supply 
methods  and  concepts  of  personnel  cost  computation  {2_) .  Others  furnish 
limited  formulae  and  sources  of  cost  elements  (15) • 

Cost  data  are  generally  not  available  through  usua?^  formal  channels . 
In  many  cases,  personal  contact,  and  usually  a  "need  to  know",  is  re¬ 
quired  to  obtain  cost  data. 

Combining  cost  data  into  meaningful  form  occasionally  introduces 
arithmetic  and  mathematical  errors.  Erroneous  assumptions  are  also 
possible  since  even  experienced  cost  analysts  may  be  unfamiliar  with 
some  of  the  many  personnel  factors  and  costs. 

Cost  source  organizations  also  encounter  difficulties  with  the 
present  cost  acquisition  methods.  Unbudgeted  time  and  money  are  ex¬ 
pended  updating  and  recording  costs  and  servicing  the  overlapping 
requirements.  Frequently,  an  absolutely  factual  presentation  of 
costs  will  seem  honestly  detrimental  to  the  mission  of  the  reporting 
organization  through  potential  misuse  c  misinterpretation  of  cost 
data.  Sources  uiiderstandubly  suspect  that  some  individuals  may  in¬ 
advertently  use  the  data  so  as  to  present  an  erroneous  image  of  the 
true  situation.  It  is  small  wonder  that  costs  are  quoted  reluctantly 
or  that  all  of  the  pertinent  elements  are  not  necessarily  included 
(25,  26). 

The  conduct  of  personnel  cost  research  may  be  grouped  temporarily 
into  two  overlapping  phases;  acquisition  and  computation.  Acquisition 
includes  obtaining  a  list  of  the  necessary  elements  and  their  sources, 
contacting  the  appropriate  supplying  organizations,  and  obtaining  the 
correct  and  current  data.  Computation  involves  the  total  computa¬ 
tional  process  identifying  the  needed  elements,  obtaining  or  deriving 
a  formula  for  the  specific  intended  use,  learning  applicable  costing 
methods,  selecting  and  using  the  correct  value  in  the  formula,  and 
computing  the  cost  in  an  arithmetically  correct  manner. 
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III.  THE  PROPOSAL 


A.  General  Concept 


The  feasibility  of  developing  a  single  automated  system  to  solve 
the  problems  of  personnel  cost  acquisition  and  computation  should  be 
considered  whenever  (l)  the  number  of  alternatives  becomes  too  large 
to  be  handled  maLnually,  (2)  the  formulae  are  too  complex  to  handle 
easily,  (3)  the  data  are  too  difficult  to  acquire  for  each  computation, 
or  {h)  computing  assistance  is  required  for  speed  and  accuracy.  Some 
of  the  advantages  offered  by  an  automated  data  bank  and  computation 
system  over  an  equivalent  manual  computational  system  are  (l)  greater 
speed  in  costing  alternatives,  (2)  better  computational  accuracy,  (3) 
better  capability  for  testing  major  assumptions,  and  (b)  better  docu¬ 
mentation  of  results.  Since  all  the  above  conditions  are  extant, 
available  types  of  data  banks  and  computational  systems  wore  examined. 

There  are  many  kinds  of  data  banks.  Strictly'  speaking,  a  data  bank 
is  an  organized  collection  of  information  on  one  subject.  A  bibliog¬ 
raphy  is  a  coarse  data  bank  containing  references  related  by  topic.  An 
indexed  list  of  raw  data  is  another  type  of  data  bank.  Modern  libraries 
are  now  using  computerized  storage  and  retrieval  which  allow  the  recall 
of  titles,  subjects,  and  authors'  names  for  a  large  number  of  documents. 
Cost  data  and  models  have  been  stored  in  similar  computerized  storage 
and  retrieval  systems. 

Computational  systems  also  vary  in  complexity.  Mental  arithmetic, 
pencil  and  paper  calculation,  adding  machines,  desk  calculators,  and 
computers  of  various  sizes  and  degrees  of  complexity  are  all  included 
in  the  term  "computational  systems".  The  computer  is  the  most  complex 
and,  compared  with  manual  calculation,  it  offers  the  distinct  advan¬ 
tages  of  greater  speed  in  evaluating  a  formula,  better  computational 
accuracy,  euid  better  documentation  of  results. 

Cost  data  banks  and  computational  systems  have  already  been  com¬ 
bined  successfully.  One  exfumple  of  a  computerized  cost  data  bank  is 
the  ISOC  model  constructed  in  I965  by  the  Research  Analysis  Corporation 
(1 ) .  This  model  provides  computer  framework  within  which  any  number  of 
different  individual  system  or  organization  cost  .'nodels  may  be  applied. 
Another  similar  data  bank  is  Mitre  Corporation's  Computerized  Electronic 
System  Cost  Model  {^).  These  systems  are  combination  computerized 
data  banks  and  computational  systems  in  that  they  store  and  retrieve 
cost  elements  and  compute  costs  according  to  specific  models  and  for¬ 
mulae  . 


The  considerations  listed  in  Table  1  compare  a  proposed  computer¬ 
ised  data  bank  end  manual  computational  methods  of  cost  acquisition 
and  computation.  It  was  the  disclosure  of  the  advantages  shown  in 
Table  1  which  led  to  the  present  proposal  of  a  computerized  system  for 
personnel  cost  storage,  retrieval  and  computation. 


B.  The  PRL  Cost  Model  as  It 
Relates  to  Early  R&D  Needs 


Gettings  (2^,  has  proposed  an  "enlisted  cost  model"  for  cost 
acquisition  and  computation  which  uses  computerized  data  banks  and 
models.  His  proposal  contempletes  a  central  computins  system  and 
auxiliary  data  banks  and  uses  the  same  formula  formerly  used  by  Clary 
(10,  n,  12,  12,  lii)  and  Arzigian  (2,  2.  il.  l)  • 

The  primary  purpose  of  the  model  is  to  calculate  the  accrued  cost 
of  individual  enlisted  personnel  currently  serving  in  the  Navy.  It 
could  generate  individual  historical  personnel  costs  suitable  for 
personnel  cost  accounting.  This  system  could  also  calculate  current 
training  costs  and  the  costs  of  replacing  a  man  in  an  existing  rating. 
The  computation  will,  however,  include  only  recognized  personnel  cost 
elements  which  will  be  based  exclusive.ly  on  the  present  and  past 
personnel  systems  and  personnel  costs. 

Personnel  costs  which  are  to  be  used  predictively  and  in  conjunc¬ 
tion  with  emergent  systems,  on  the  other  hand,  must  be  computed  with 
regard  for  certain  additional  criteria  and  assumptions.  The  cost  of 
personnel  in  a  system  must  be  based  on  the  function  performed  in  the 
system  rather  than  on  the  cost  of  replacing  a  man  in  a  particular 
rating.  Costs  used  in  system  development  cost/effectiveness  trade¬ 
offs  must  be  predictively  oriented  since  neither  manning,  training, 
nor  equipment  will  be  rigidly  defined  at  the  early  time  in  system 
development  when  these  costs  will  be  needed.  The  costs  will  refer 
to  hypothetical  cases  of  combinations  of  skills  and  experience 
required  to  perform  a  given  function  in  the  proposed  system.  The 
use  of  costs  based  on  the  historical  records  of  a  similar  case  might 
introduce  the  erroneous  assumption  that  the  Navy  rate/rating  structure, 
manning,  and  training  policies  will  not  change  as  new  equipment  and 
technology  are  introduced.  Cost  elements  must  be  carefully  selected, 
enabling  the  analyst  to  compare  end  contrast  the  different  possible 
personnel  and  equipment  costs.  Comparative  cost  elements  must  include 
the  same  types  of  items  for  both  men  and  equipment.  Contrast  is  then 
discernable  when  all  of  the  elements  which  are  uniquely  included  in 
the  cost  of  using  a  man  in  a  system  are  traded  off  against  all  of  the 
costs  of  substituting  a  machine  for  the  man. 
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The  model  proposed  by  Gettings  does  not  appear  to  include  the 
features  required  to  adapt  it  to  cost/effectiveness  trade-offs  such  as 
those  needed  during  early  development  of  systems.  It  is,  rather, 
limited  to  historically  based,  rating-oriented  costs  of  replacing  a 
man  in  a  given  rating.  The  data  bank  system  proposed  in  the  present 
report  represents  an  attempt  to  meet  the  still  unfulfilled  needs  for 
personnel  coat  information  for  application  beginning  early  in  the  system 
development  cycle. 


C.  Detailed  Concept  of  a  System  Oriented 
Personnel  Cost  Data  Bank 


The  proposed  basic  system  model  is  based  on  a  formula  developed 
for  determining  the  cost  of  personnel  in  function  allocation  alter¬ 
natives  ( 1? ) .  The  formula  is  presented  for  reference  in  Appendix  B. 
Although  this  formula  will  make  the  data  bank  suitable  for  use  in 
early  system  development,  variations  may  be  written  which  will  allow 
other  personnel  costs  to  be  generated,  such  as  those  used  in  manning 
and  training  trade-offs.  Standard  rate/rating  replacement  costs  may 
also  be  computed. 

The  formula  is  the  mathematical  combination  of  many  simple  spe¬ 
cific  elements.  The  branching  diagram  in  Figure  1  shows  this  structure. 
In  the  proposed  data  bank  system  the  data  will  be  stored  in  elemental 
fashion  in  order  to  provide  maximum  possible  versatility  of  use.  This 
structure  will  allow  new  elements  to  be  added  to  a  formula  at  any  time, 
new  improved  methods  of  computation  to  be  easily  implemented,  and  new 
formulae  and  programs  to  be  used  without  reworking  the  data.  Further, 
such  format  will  facilitate  better  documentation  of  costs,  better 
analysis  of  errors,  and  increased  ease  of  "cost  sensitivity  analysis", 
a  method  of  checking  costing  assumptions. 

The  internal  structure  of  the  data  bank  will  consist  of  a  matrix  of 
approximately'  200  elements  by  200  values  in  size.  These  200  elements 
may  be  divided  into  four  classes;  "input  data",  "stored  data",  "computed 
and  stored  data",  and  "reported  data".  "Input  data"  is  composed  of 
those  elements  which  will  be  supplied  by  the  user  with  each  problem  he 
presents.  They  will  be  specific  to  the  problem  and  must  be  supplied  for 
each  problem  and  alternative  being  costed.  Table  2  lists  some  of  these 
required  inputs.  "Stored  data"  consists  of  elements  which  will  be  pro¬ 
vided  for  the  data  bank  by  cost  source  organizations.  They  are  the 
specific  simple  elements  mentioned  above,  which  will  be  stored  on  mag¬ 
netic  tape  for  later  computation  into  cost  factors  and  ultimately  into 
personnel  costs.  "Computed  and  stored  data"  elements  will  be  cost 
factors  such  as  "the  training  cost  of  an  ET3".  They  will  not  be  total 
man  costs  but  will  be  major  factors  computed  and  stored  for  direct  re¬ 
trieval  or  for  further  computation  as  required.  They  will  be  updated 
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^e  number  of  pieces  of  train-  Estimation  by  personnel  researchers 

mg  equipment  required  during  and  training  personnel 

the  time  the  system  is  in 
use 


The  number  of  systems  required  Estimation  by  system  engineers  and 

by  the  Navy  during  the  time  operations  analysts 

the  system  is  in  use  _ 
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ac  often  as  the  other  elements  are  updated  in  order  to  keep  them  current. 
"Reported  data"  elements  will  be  completely  computed  personnel  costs. 
These  will  be  stored  for  retrieval  and  will  be  reported  to  customers  in 
addition  to  specific  coat  requests.  Table  3  identifies  the  storage  cleis- 
sification  of  some  of  the  elements.  A  glossary  of  the  elements  of  the 
personnel  cost  formula  reported  by  Connelly  is  presented  in 

Appendix  A.  These  formulae  and  elements  are  included  as  an  example  of 
the  type  of  personnel  cost  formulae  needed  in  a  personnel  coat  data 
bank  such  as  the  one  suggested  in  this  report.  They  are  not  to  be 
construed  as  the  final  formulae  suggested  for  use  in  the  proposed  bank. 
The  author  recognizes  many  changes  must  be  made  in  the  formulae  before 
the  bank  is  established.  These  changes  will  be  reported  in  future 
reports . 

Figure  2  displays  the  generalized  structure  of  the  proposed  system. 
Formulae  and  programs  will  be  punched  on  cards  and  a  smedl  computer 
(such  as  the  IBM  lUOl)  will  be  used  to  record  them  on  magnetic  tape. 
Elements  will  be  reported  by  source  organizations  on  special  forms  which 
may  be  analyzed  by  optic  scanner  (such  as  the  NCG-ON’iR).  The  data  will 
be  recorded  on  magnetic  tape.  As  cost  elements  change  in  value  the 
source  organizations,  using  the  special  scanner  forms,  will  report  the 
new  values  to  the  data  bank.  These  reports  will  be  processed  through 
the  scanner  as  they  are  received.  The  tape  will  be  updated  and  obsolete 
data  will  be  discarded  simultaneously.  The  bank  may  be  used  by  individ¬ 
uals  requesting  specific  costs  but  regular  reports  of  costs  requested 
most  frequently  may  also  be  issued. 

Automating  personnel  cost  acquisition  and  co.mputation  does  not  elim¬ 
inate  tne  user's  Job.  The  user  must  define  his  cost  needs  in  terms 
which  the  computer  can  utilize  and  must  also  supply  the  required  input 
data  to  tifx,.  ■'he  computer  solve  the  formula  for  cost.  Table  2  is  an 
example  of  the  type  of  information  sheet  a  user  may  be  asked  to  com¬ 
plete  i.i  order  to  provide  input  data  to  the  program. 
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TABLE  3 

Element  Storage  Classification 


SYMBOL 

OF 

ELEMENT 

INPUT 

RY 

USER 

STORED 

ELENENTS 

COMPUTED 

AND 

STORED 

elent;nts 

REPORTED 

ELEMENTS 

A 

X 

X 

. 

X 

B 

X 

®T 

X 

13,. 

X 

X 

c.^ 

X 

AE 

c 

^EEO 

X 

n 

X 

Eq 

('• 

"ES 

X 

c 

X 

ESW 

'"lEBJ 

X 

X 

13 


NOTE:  These 
sjTnbols  are 
defined  in 
Appendix  A. 


TABLE  3 
( continued) 

Element  Storage  Classification 


COMPUTED 

SYMBOL 

INPUT 

AND 

OF 

BY 

STORED 

STORED 

REPORTED 

ELEMENT 

USER 

ELEMENTS 

ELEMENTS 

ELEMENTS 

TABLE  3 
( continued) 

Element  Storage  Classification 


TABLE  3 
(continued) 

Element  Storage  Classification 
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TABLE  3 
( continued) 


Element  Storage  Classifii 


SYMBOL 

■a 

OF 

IBH 

STORED 

ELEMENT 

mm 

ELEMENTS 

’"SF 

X 

r 

X 

t 

rate/ 

rating 

X 

number 
of  men 
of  each 
rate/ 
rating 

X 

total 

number 

of  men 

in  this 
alterna¬ 
tive 

X 

S' 

s 

X 

T' 

fjl” 

K> 


X 


TABLE  3 
(continued) 


Element  Storage  Classification 


GENERALIZED  STRUCTURE  OF  THE  COMPUTERIZED  COST  DATA  FLOW 


igure  2,  Generalized  Structure  of  the  Computerize 


IV.  IMPLICATIONS 


A.  K»*l at-i cnships  With  Two  Other  Data  Banks 

The  yroiosej  ^.-eroonnel  cost  data  bank  will  be  an  ind(;pendently 
operating  system.  However,  it  will  exchange  information  with  other 
systems  and  saj-plemont  information  in  the  solution  of  problems.  One 
of  its  major  as.soci  ations  in  this  respect  will  be  with  PHISM 
(Personnel  Requirements  Information  System  Methodology),  a  proposed 
data  bonk  and  storage  and  retrieval  system,  which  is  new  being  de¬ 
veloped  at  the  U.  S.  Naval  Personnel  Research  Activity  at  San  Diego 
( h3)  •  Another  data  bonk  witn  wnlch  information  will  be  exc^'angod 
will  be  a  personnel  performance  effectiveness  data  bank  which  will 
eventually  be  developed  at  the  Personnel  Research  Activity,  San 
Diego,  as  part  of  the  Ccst/System  Effectiveness  effort.  Figure  3 
depicts  these  data  banks,  their  interactions,  and  the  types  of  infor¬ 
mation  they  will  store  and  exchange.  Data  exchanges  with  other  com¬ 
puterized  systems  are  possible  and  probable.  These  systems  are  not 
listed  here  however,  since  they  have  not  been  corenitted  to  the 
information  exchange  at  tl;is  time. 


Effects  or.  the  Orgenizatiens  Which 
Supply  Element?  to  the  Sank 


Seme  of  the  cost  source  organizations'  problems  will  be  eased  by 
the  implementation  of  the  proposed  data  tank.  Requests  for  data  by 
personnel  cost  researcher^,  now  answe>'ed  repeatedly  threughout  the 
year  will  be  answered  by  the  new  system.  The  organization  will 
periodically  co.mplete  a  simple  form  supplyi.ng  oeitain  requested 
ele.ments.  This  will  allow  the  organization's  managers  to  budget 
and  schedule  time  for  this  particular  activity. 


C.  Effects  on  Research  and  Development 


The  major  effect  cf  the  proposed  system  will  be  to  facilitate 
predictive  personnel  costing  conducted  during  the  research  and 
development  of  i;ew  systems  and  thus  decrease  the  total  effort  spent 
in  cost/e ffecti veness  studies  during  system  development.  It  is  an¬ 
ticipated  that  within  the  Bureau  of  Naval  Personnel  it  wij.l  be  em¬ 
ployed  frequently  in  costing  varicus  manning  and  training  options. 
Since  the  bank  will  provide  a  source  cf  accurate  predictive  personnel 
costs,  the  syste.m  should  hav«  frequent  use  by  equipment  designers  for 
ccst/effectiveness  ar.d  nan-.machine  function  allocation  studies  cf 
alternate  system  desic.ns. 


Functicn/Task.  Aneilysis 


V.  DATA  BANK  PLANS,  SCHEDULE,  AND  BUDGET 


Milestones  in  the  development  and  implementation  of  the  personnel 
cost  data  bank  suggested  in  this  report  are  reflected  in  Table  . 

This  schedule  is  based  on  the  estimated  time  to  accomplish  the 
required  research,  development  and  evaluation  of  the  proposed  system. 
Table  5  lists  budget  time  estimates  for  these  phases. 

Tasks  associated  with  the  implementation,  maintenance,  and  use 
of  the  proposed  bank  are  listed  in  Table  6.  Information  upon  wl-.ich 
to  base  time  and  budgetary  estimates  is  not  yet  available. 
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veiopfnentol  Miiecvono;:  .ind  End  Produ'^t 


TAB1£  5 


Personnel  Cost  Data  Hemk  Development  Budget 


Fiscal  Year 

1968 

1969 

Estimated  Effort 

1  Man/Ycar 

1  Man/ Year 

TABLE  6 

List  of  Tasks  Required 

(if  the  data  bar.k  is  established,  maintained,  and  used  by  the 
Bureau  of  Naval  Personnel) 


ESTABLISHING  THE  BAr-TC 

Arrange  for  available  computers  and  space 
Directives  to  source  organizations 
Receive  data 
Store  data 

KuAENTAItmrc  THE  BAIfK 

Receive  revised  data 
Store  revised  data 
Revise  progroiTis  as  necessary 
Issue  new  directives  as  necessary 

USING  THE  BANK 

Receiving  requests  foi'  data 
Processing  requests 
Replying  to  requests 
Individual  special  cost  reports 
Routine  cost  documents  published 
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REVERSE  SIDE  BLANf 


VI.  CONCLUSIONS  AiNL  HECOM-IENDATIONS 


It  is  concluded  that; 

1.  Meeds  for  Navy  personnel  costs  are  not  being 
adequately  rr.et  at  this  ti.Tie. 

t.  Solutions  previously  proposed  do  not  provide 

adequate  costs  for  use  ir  early  stages  of  equip- 
Kcnt  cystem  development . 

3.  It  is  feasible  to  develop,  implement,  maintain,  and 
use  computeri 7,ed  system  for  personnel  cost  acquisi¬ 
tion  a..d  computation. 

On  the  basis  of  this  research,  the  following  recommendations 
are  made : 

1.  The  data  bank  system  proposed  in  this  report  should 
be  developed,  implemented,  maintained  and  used  as 
soon  as  possible. 

2.  Ti'.e  aevelcp.ment  plan  outlined  in  Section  V  should 
be  implemented  as  soon  as  possible. 

3.  During  the  time  the  data  bank  is  being  developed, 
procedures  for  establishing,  maintaining,  and 
using  tne  system  within  the  Bureau  of  Naval 
PcrRonnel  shovtld  be  developed. 


on 
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appendix  a 


INDEX  OP  SYMBOLS 
(ALPHABETICAL  ORDEH) 


A  Pay  and  allowancea  through  the  end  of  duty  uime  with 

the  function 

Ap  Actuarial  percentage  for  retirement  syaten  coat 

B  Sum  of  regular  reenliatment  bonua  (thii  amount  may 

not  exceed  $2,000) 

B_  The  total  amount  of  reenliatment  bonua  paid  to  any 

a ingle  man 

By  The  Variable  Reenliatment  Bonus  (applies  to  certain 

ratings  only  and  may  be  applied  only  to  the  first 
reenliatment ) 

B,  The  percentage  of  pay  given  as  a  bonus  for  the 

specific  reenliatment 

Annual  equipment  cost 


^EEq 


The  estimated  per  capita  cost  of  training  equip¬ 
ment 


C 


EQ 


Total  equipment  cost 


The  per  capita  cost  of  equipment  for  a  specific 
school 


^ESW 

^FUNCTION 


Estimated  per  capita  cost  of  recommended  course 

Average  cost/student  week  of  similar  schools  already 
established,  less  equipment  depreciation  costs 

Total  function  cost 


Cr,r.oc  Total  personnel  cost 

PEnb 

C_  The  cost  of  the  Navy's  retirement  system 

n 
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CoBt  of  retirement  for  a  given  rating 

The  coat/student  of  a  specific  school  attended 

The  coat /student  week,  or  the  weighted  average 
coat/student  week 

The  total  annual  cost  of  a  specific  school,  less 
student  pay  and  allowances 

Duty  time  with  the  function  or  system  in  years 

The  estimated  cost  of  one  (1)  piece  of  training 
equipment 

T.it;  eotimated  total  cost  of  training  equipment 
Equipment  cost/student  week 
Total  school  equipment  cost 
General  support  cost 

Bate  of  authorized  donations  discharge  gratuities 

Initial  clothing  allowance 

Each  individual  case 

Index  of  personnel  replacement 

Index  of  personnel  replacement  for  schools 

Lifetime  of  the  system  in  years 

Estimated  time  the  system  will  be  in  use 

Estimated  lifetime  of  training  equipment 

The  cost  of  one  man  in  the  function  by  his  rate/ 
rating 
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aes 

'Eq 
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Rt 


RtR 


•’sw 


tg 


ts 


tt 


Total  medical  cost 


The  Variable  Reenlistment  Bonus  multiple  which 
applies  to  a  given  rating 

The  Nth  case 

Average  enlisted  strength  as  estimated  by  Pers-Hlll 


Tlse  number  of  pieces  of  training  equipment  required 
during  the  time  the  system  is  in  use 

Recommended  number  of  weeks  in  the  proposed  course 
Number  of  enlistments 

The  number  of  men  pep  system  vho  will  take  the 
coui'se 

The  average  number  of  months  in  the  pay  grade  for 
the  rating  being  costed,  or  the  number  of  months  a 
man  qualifies  for  a  type  of  pay 

Number  in  the  rating 


Total  number  retiring  from  the  Navy 


Number  retiring  from  the  rating  (annually) 

The  number  of  systems  required  by  the  Navy  during 
the  time  the  system  is  in  use 

Number  of  student  weeks  per  year  reported  for  the 
specific  school 

Number  terminating  with  discharge  gratuities 


Number  terminating  with  severance  pay 


Total  number  terminating 
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Number  terminating  with  lump  sum  terminal  leave 
Number  of  vehicles  used  in  recruiting 

weighted  average  length  of  course  in  weeks 
Number  of  years  of  reenlistment  ,,  this  particular 

ratinrbeing"«stL''^  ^'■*'** 

Other  military  personnel  costa 

«r«c.sr.in““ 

Cost  of  death  gratuities 

Cost  of  interest  on  enlisted  personnel  deposits 

Cost  of  servicemen's  group  life  insurance 

Total  procurement  cost 
Total  hazardous  duty  pay 

Total  Navy  pay 

Total  proi'iciency  pay 

Total  sea  and  foreign  duty  pay 


Basic  per  capita  procurement  cost 


APPENDIX  A  (continued) 


The  cost  of  a  particular  rate/rating 
Per  capita  rating  retirement  allocation 


The  percentage  of  those  retiring  who  are  from  a 
given  rating 

Per  capita  rental  cost  of  buildings  used  in 
procurement 

The  monthly  military  compensation  rate 


The  annual  military  compensation  including  basic 
pay,  quarters,  subsistence,  maintenance  clothing 
allowance,  and  Federal  Insurance  Contributions  Act 
(FICA) 

The  rate  of  hazardous  duty  pay  for  the  individual 
pay  grade 

The  monthly  rate  of  pay  at  the  time  of  reenlistment 


The  rate  of  proficiency  pay  for  the  individual 
grade 

The  rate  of  sea  or  foreign  duty  pay  for  a  particular 
pay  grade 

Total  cost  of  rentals  used  in  procurement 

Estimated  separation  cost  per  man 

Rate  of  severance  pay  -  disability 

Training  cost  through  the  end  of  duty  time  with 
the  f'.inction 

Transportation  cost  through  the  end  of  duty  time 
with  the  function 

The  percentage  of  the  man's  working  time  required 
by  the  function 


A.-’PEiNDIX  A  (continued) 


Accession  travel  (Recrui'ing  station  to  Recruit 
training  center) 

Travel  from  training  center  to  first  duty  station 
Operational  move,  within  the  United  States 
Travel  of  organized  units 
Rotational  move,  outside  the  United  States 
Separation  travel 

Rate  of  lump  sum  terminal  leave  — —  unused  leave 

Vehicle  amortizstion  rate  in  dollars  per  vehicle 

Per  capita  vehicle  amortization  cost  due  to 
procurement 
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DERIVATION  OF  A  PERSONNEL  COST  FOPINJLA  FOR 
COST/EFFECTIVENESS  FUNCTIO!.'  ALLOCATION  DECISIONS 
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Washington,  D.  C. ,  20370 

I  *  e,  -  c  T 

The  purpose  of  this  study  is  to  develop  the  structure  of  a  data  bank  system 
which  will  facilitate  the  acquisition  and  computation  of  personnel  costs  needed 
for  cos t /e ff ec t i V'ene ' s  predictions.  The  Navy's  need  for  adequate  personnel  cost 
infoicr.stion ,  especially  during  the  development  of  new  systems,  was  investigated. 
Data  bana  systems  and  cost  models  were  examined.  None,  however,  could  provide 
predictive,  system  oriented  personnel  costs  upon  which  to  base  function  allocation 
decisions,  The  concept  of  using  a  computerized  system  for  coat  acquisition  and 
computation  was  evaluated  and  found  feasible.  Consequently,  the  structure, 
contents,  and  formulae  to  be  used  in  such  a  data  bank  system  were  derived  and  are 
formally  proposca  within  this  leport.  The  tasks  required  to  develop  the  system 
are  delineated. 


On  the  basis  of  this  research,  it  is  recocnended  that  the  personnel  cost  data 
bank  system  proposed  herein  be  fully  developed  as  soon  as  possible.  Solutions  to 
the  problems  of  establishing,  maintaining,  and  using  the  system  for  system 
development  cycle  support  should  be  sought  during  the  tir.e  the  cost  data  system 
is  being  developed.  The  system  should  be  implemented,  maintained,  and  used  as 
soon  as  possible. 
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Man/Machine  Function  Allocation 

Data  Bank 

Training 

Trade  Off 
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Personnel  Cost 
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